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FOREWORD BY CEDEFOP

As part of the initiatives promoted by the Ciretoq network the Network on Trends in Oc-
cupations and Qualifications over the past three years CEDEFOP has produced a series
of studies analysing and predicting the needs for vocational skills and competences. Par-
ticular attention was devoted to the main phenomena that have affected economies
throughout Europe and worldwide over the past few years, including the technological de-
velopment of communications systems. The integration of telecommunications, informa-
tion technology and multimedia products has generated information and communications
technologies (ICT), triggering off radical changes in society and the economic system.

The patterns of existence of organisations are changing significantly, with sweeping reper-
cussions on vocational skills and their future developments. The watchword for production
systems is 'organisational flexibility'. In practice this has brought about a dynamic change
in roles, qualifications and competences of direct concern to individuals and their work,
raising the problem of continuing training and updating. An understanding of these phe-
nomena is vital if appropriate initiatives to prepare for and back that process of change are
to be set up in good time.

Starting with these considerations, in 1996 Ciretoq launched a series of studies to shed
light on the significance and scope of changes brought about by information and commu-
nications technologies. In particular it analysed the development of competences in the
Telecommunications and Administration sectors. In the light of the findings, published by
CEDEFOP in 19971, another study was conducted in the same countries France, Italy
and Spain covering the same sectors Telecommunications and Administration/offices.
The aim has been to predict the new competences needed in the medium-term future and
identify the training procedures, both current and foreseen, for the acquisition of those
competences. The study was linked with the project of three national reports, of which a
comparative synthesis is now offered.

This study, commissioned by CEDEFOP, has been conducted by the following working
group:

Lazaro Gonzalez, who was responsible for the national surveys in France and Spain;

Stefano Poeta, responsible for conducting the Italian survey;

Mario Gatti, M.G. Mereu, Claudio Tagliaferro, who were responsible for the scientific
coordination of the survey in Italy and for drafting the consolidated report.

Mara Brugia

Project Coordinator

Stavros Stavrou

Deputy Director

1 Cf 'Competencies in Iwo sectors in which information technology (IT) exerts a strong influence: Telecommunications
and Administration/offices. Case studies in Italy, France and Spain', CEDEFOP, Panorama . No. 5064, Thessaloniki
1997 (available in English and Spanish).
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1. INTRODUCTION AND METHODOLOGY

The study that follows is a consolidation of the findings of three parallel surveys conducted
in France, Italy and Spain. It is in fact the second phase of a project launched in 1996 on
the theme of the impact of new technologies in the telecommunications and administra-
tion/offices sectors. This follows the working guidelines planned by CEDEFOP to sound
out the developments in vocational skills in European Union Member States in dynamic
work contexts, where general and widespread use is made of Information and Communi-
cation Technologies (ICT).

In both the first and the second phase, the contexts analysed were the telecommunica-
tions and the administration/offices sectors.

The 1996 study identified the main functional areas within these two sectors and the typi-
cal practitioners defined as a set of tasks and working activities within each of those
areas. The current requirements for vocational competence were then analysed.

The conclusions of the first phase of research pointed to further areas of work of rele-
vance to training, showing that the vocational competences required in sectors with a high
ICT content are not just technological but organisational as well, and that there is a need
to reinforce social skills.

The findings acquired in the first phase2 were convincing evidence of the advisability of
going on to a second phase of research, related to the new competences required in the
near future in the two sectors. In this new phase of the investigation, the researchers set
themselves the objective of providing replies, in the sectors being analysed, to the follow-
ing questions:

were the typical practitioners and the vocational competences recorded in the first
phase of the research correctly identified?

how does the content of work change with the habitual use of ICT, especially those
technologies facilitating group co-operation?

how are vocational competences tending to evolve in these new work contexts?

how should training respond to the new competences and the creation of the new value
system and attitudes required?

which training methods and instruments best promote the development of such new
vocational competences?

To answer those questions, a qualitative approach to the conduct of an investigation was
seen as appropriate. A selection was made of case studies conducted in highly innovative
French, Italian and Spanish firms of national importance in the telecommunications and
administration/offices sectors.

The survey analysed the changes both current and those foreseeable in the medium-
term future in the light of technological and organisational predictions that might influ-
ence the evolution of competences and create new training needs.

2 See footnote no. 1.
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In developing the research, account was taken of the variables in the socio-economic
contexts in which the firms operated, and therefore of the impact of such processes as
market liberalisation, privatisation, globalisation and standardisation on the structural solu-
tions adopted by the firms to survive on the market.

The impact of technological change was in turn considered from the twofold viewpoint of
its organisational consequences and the repercussions on vocational competences, with
the aim of determining what steps should be taken to adapt vocational skills to the
changes.

The methodology used to investigate those changes was an ad hoc interview question-
naire directed at the people in charge of functional areas of the firm and managers of hu-
man resources and training.

The priorities in the interviews were to analyse the following factors:

the development of company strategies, organisational changes and the criteria
adopted in the choice of technological solutions;

the influence of those changes on the competences of the typical practitioners identified
in the 1996 CEDEFOP study;

the trends in occupations and vocational competences;

the impact of technologies on vocational training.

In each of the countries, contact was made with leading firms in the sectors being investi-
gated and with the institutions that had conducted research similar to the research com-
missioned by CEDEFOP in 1996. The data obtained from the interviews were also en-
riched by the documentation found in the firms and the findings of other available field
studies.

Through a comparison of the data collected in the three countries, the research group has
produced this synthesis report. It shows the main trends in evolving competences and vo-
cational training. The report concludes with a set of recommendations for those responsi-
ble for training policies.

8
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TECHNOLOGICAL DEVELOPMENTS AND
CHANGES IN VOCATIONAL SKILLS

The research described in this report refers to a very concrete analytical sphere: changes
in vocational competences and vocational skills. In tackling this theme, it was considered
advisable to direct the research towards the global scenario of the information society,
especially as this new context lends itself to analysis from many viewpoints: political, cul-
tural, social and economic. For the purpose of this research, the interest lies above all in
economic analysis, specifically on the aspects of changes in the strategies, organisation
and technological innovation of companies.

The main questions to which priority was to be given were:

are European countries moving towards an information society?

are European countries taking sufficient advantage of the opportunities for growth and
competitiveness offered by information and communications technologies?

As regards the first question, the national surveys detected a widespread concern in politi-
cal and entrepreneurial circles about whether European countries might lag behind in cre-
ating the information society, losing the lead they have enjoyed up to now in the 'global
village'.

Another issue for consideration relates to the new information and communication sce-
narios appearing with the advent of networking. A new global model is arriving, based on
wider communications and the democratisation of information, making it easier to satisfy
the needs of work, culture and leisure.

As regards the second question, in the interviews and documentation collected, much
stress is placed on the potential for firms to use information and communications tech-
nologies in order to become more competitive and improve organisational set-ups. The
point to be emphasised is the rapid consolidation of Intranet within the enterprise, its main
applications being to improve internal and external communications, facilitate access to
information and promote group work.

The group work technologies (electronic mail, videoconferencing, electronic document
management, workflow, groupware, etc.), which are becoming consolidated in parallel with
Intranet, are helping to increase the productivity and efficiency of enterprises. From an-
other viewpoint, the general spread of such technologies may lead to a polarisation of the
workforce towards two groups of occupations that are moving ever farther apart: the first
consisting of the professionals, who dominate and regulate their own professional sphere,
enjoying considerable autonomy and the ability to make proposals in a project team, and
the other consisting of people who work on the simple, repetitive processing of information
in a sort of regression to Taylorism. Workflow technology facilitates this type of Taylorism,
with all its over-specialisation and the worker's loss of control of the production process.

Another problem with information and communications technologies is the risk of work-
forces being downsized, since the same volume of services can be produced with 30% or
40% fewer personnel. In the future within ten years or so there may be a significant
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decrease in information processing occupations even though at present, according to na-
tional surveys, these are the callings that have maintained the largest number of jobs
overall in the telecommunications and public administration/offices sectors.

Another important factor in ensuring that enterprises become more competitive is the form
in which the enterprise information system is planned and managed. It is far more com-
plex to set in motion an information and communication system than to install a computer
network. Essentially it is a strategic action designed to change an organisation as a whole.
It entails many steps: arousing the awareness of members of the organisation and moti-
vating them, especially at management level; a feasibility study; careful planning; and a
social plan analysing the effects on employment, the skills required of the system users
and the reorganisation of work and training.

Many undertakings (including most of those covered by the case analysis) already use
modern networked information systems, but many small firms are also moving towards the
use of functional computing applications for the processing and automating of commercial,
production, finance, human resource and other management data.

The focus of interest in this research, however, is not so much to record what is happen-
ing today (and in many enterprises the changes are very slight), but to consider what the
future trends will be. The surveys in the three countries covered a number of selected
cases and paid particular attention to what is happening with competences and the train-
ing needs in those functional areas working with networked communication systems. This
was partly because networking has a significant impact on the development of organisa-
tions and the future applications of technological innovation, and partly because the sur-
veys can be used to study in greater detail what are defined as the 'key' socio-
organisational competences right from the first phase of research.

The importance of networking to the transformation of organisations becomes particularly
apparent with the consolidation of technologies such as Intranet and with the ever wider
introduction of groupware projects.

Intranet is a private network based on the Internet TCP/IP product, operating within an
organisation. The organisations to which the interviewees belonged have Intranet. This
technological application has enormous potential, but the most common uses to which it is
put in such organisations are electronic mail and internal networking for management-
related operations: internal group information, various reports (sales, financial, client in-
formation, etc.), catalogues and statistics. In some cases it is also used for training, and
certain small groups, usually engaged on programming or planning activities, use group-
ware and workflow applications.

Intranet has many advantages, including:

simple hyperlinked access to information;

independent information access through a navigator;

connection with various computers within the enterprise, irrespective of the location of
other delegations;
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it is an economic technology, needing no more than a browser or navigator and a
server program;

linking with clients and suppliers in the flow of information via an outside network;

access to Internet services.

Intranet is also a good instrument for improving management and supporting new produc-
tion opportunities. As a means of communication within and outside production, it has
overtaken the traditional local area networks and wide area networks (LAN and WAN).

For reasons such as these, it is estimated that within a few years most undertakings will
be using Intranet as a basic information transfer service.

As far as groupware is concerned, this is a set of computer tools providing easy, effective
support for group work. It can be used to communicate, co-ordinate and co-operate as
part of group projects. It has many applications in administrative work, but it is equally
useful in any other area such as design, production and marketing.

The tools include teleconferencing, videoconferencing, an electronic meetings system,
conversation and workflow tools, the shared production and editing of documents and
electronic mail.

A groupware project is far more than a technological instrument: it is an organisational
project entailing a new culture. It involves a new and more horizontal form of management
based on the group structure. The new culture supporting a groupware project is based on
new values that need to be shared among the various group members, and it leads to new
occupational skills among the workers. Groupware projects will no doubt be the key tools
for competitive undertakings over the next few years.

The use of networking, then, affects work procedures and the organisation of work and
therefore occupations themselves, especially in the following ways:

the wider acceptance of the client/server principle, to the effect that every department
is administered by a server which may be located in a different place from the client,
using the network as an intermediary;

a workstation may be located wherever the network can be accessed. The geographi-
cal location of members of a workgroup is of only relative importance. Those working
from home and 'mobile' workers are becoming increasingly common in jobs associated
with maintenance, consultancy, health, insurance and trade;

groupwork instruments help to conduct vocational activities more independently and
efficiently, in that such applications enable each member of a small group to position
his or her own work within a process. The group must then gather together all the nec-
essary skills to solve any typical case, combining and integrating the expertise of each
member to produce better and faster results than could be achieved from each person
working separately;

groupwork support technologies can be used to construct 'virtual enterprises' for the
conduct of a given project. Various professionals or small firms will find it easier to pool

151



their experience and knowledge through electronic messaging, shared archives, sup-
port systems for joint decision-making and electronic conferencing systems.

2.1 Trends in the telecommunications sector: the market,
strategies, innovation and the organisation of enterprises

The telecommunications sector in industrialised countries, especially in the three countries
surveyed, have over the past few years been trying out changes of as yet unknown scope.
Such transformations are due mainly to four factors: technological evolution, the liberali-
sation of services and infrastructures, standardisation and market globalisation.

Technological evolution makes it possible for the various telecommunications services to
be converted for everyday use. It can best by summarised by the growing integration of
telecommunications, computing and the industry generating the content of new products.
Mobile telephony, Internet and digital television are fields for continuing technological in-
novation, partly stimulated by their mass consumer market and above all the potential
market.

The second factor in the changes is the liberalisation of telecommunications services and
infrastructure, and privatisation. Over the past few years, especially in 1998, the countries
of the European Union including Italy, France and Spain have been rapidly moving
away from State telecommunications monopolies and towards liberalisation and privatisa-
tion. The process is not yet complete, but for the first time there can be competition
among certain services, such as the basic telephony and mobile telephony, on top of the
competition already launched in the field of 'added value services'.

The privatisation process increases competition on domestic and international markets by
stepping up the search for solutions (in processes, structures and operations) that might
systematically improve the overall efficiency of production systems and optimise the effi-
ciency/effectiveness ratio.

The standardisation work promoted by the European Union is laying down certain rules of
play for the sector as a whole. This imposes certain constraints on all operators in their
approach to their work and their adoption of technological innovation complying with the
standards so that they can be competitive and avoid additional costs.

The internationalisation and globalisation of services and the market are becoming the
fourth vital factor in change in the sector. 'Global telecommunications operators' are gain-
ing ground and, as evidenced by the national surveys, operators in France, Italy and Spain
in turn are becoming convinced of the value of forming strategic alliances so that they can
provide global services. Internationalisation and globalisation are bringing down all the
protection barriers, and telecommunications enterprises are having to compete in an open
market with direct rivals. Their approach has to be even sharper because of the confron-
tation, and it may be better for them to sacrifice certain production strategies in order to
guarantee the success of others.

The four elements of change to which we have referred (technological evolution, liberali-
sation, standardisation and globalisation) are in turn sparking off various changes in tele-
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communications undertakings. We can summarise these by listing the four groups of
trends reported in the three national surveys:

a) the importance of greater competitiveness in the telecommunications serv-
ices offered, which at the present time is focused on the following aspects:

matching client demand more closely;

improving the innovation of existing products and services;

reducing costs;

improving the structure and effectiveness of production processes;

introducing the latest changes into the field of networked services;

improving the quality of management, especially the time devoted to the client;

lowering and containing the price of services;

achieving satisfactory economic and financial results.

b) winning a position of advantage on the market by:

taking advantage of traditional monopoly positions;

opening up to new geographical areas of economic interest;

taking a place within global alliances;

expanding the provision of value-added services;

establishing oneself in the information content product industry;

retaining and increasing market shares for products and services relevant to key
economic sectors.

Developments in basic technologies are making a considerable impact in this sector. Mi-
croelectronics miniaturisation techniques have multiplied processing capacity, and the
trend is gathering momentum (capacity is multiplied tenfold every three to four years). Op-
tical fibre and its low maintenance coat are considerably reducing the cost of signals
transmission. Compression techniques are helping to improve the speed of voice trans-
mission. Digital coding of video signals makes it possible to network multimedia services.
The software for telecommunications systems, which now cover about 75% of develop-
ment systems, is helping to increase productivity and improve process and cost manage-
ment. The new asynchronous transfer model (ATM), which can be used to transfer any
type of coded signal, is the basis for wide-band multimedia communication.

Of particular interest is one aspect of technological change that has already been men-
tioned: the capacity to integrate information, telecommunications and product content. The
information content has up to now arrived at enterprises essentially via traditional systems
of communications. Today it can be sent via the computer and can be used for interactive
services. Communications media such as digital television already enable the user to se-
lect the content and the operator to offer personalised services in response to demand.
The integration of information technology, telecommunications and content is not yet here,
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but it has aroused enormous commercial expectations and opened up a priority field for
the telecommunications sector.

These technological changes have already become commonplace in the applications
used within the sector and are one of the main challenges in the changing of enterprises.
To confront successfully the restrictions imposed by standardisation, the market and the
competition, the technology variable is vital as it appears to offer a range of alternative
solutions.

Market trends and the strategies of telecommunications companies, as we have de-
scribed, are producing genuine competition in the three countries surveyed, in the search
for technological solutions that make it possible to compete for client satisfaction in terms
of the price and quality of service.

Enterprises are also defining new organisational structures that make it easier to achieve
the desired objectives. New 'formulas' are being sought so that vocational competences
can be differentiated and on occasions integrated to achieve partial objectives that will
promote the achievement of the enterprise's overall aims.

The criteria for organisational innovation, as indicated in the national surveys, are:

a) attention to production processes, to find out about the chain and define the points
of responsibility that serve as indicators of effectiveness and efficiency, with the aim of
the ongoing optimisation of economic and financial results;

b) decentralisation of decision-making and performance, the aim being to reduce the
time taken to respond to client demand, win client loyalty and contribute to client sat-
isfaction at ever higher levels;

c) the switch from a vertical logic and structure, focusing on functions, to a horizon-
tal, client-centred, logic. In a sense organisations have been 'flattened', with the
number of hierarchical levels being reduced. This also seems to be the future trend;

d) creation of project groups working as a team. Within these groups, multiskilling of
individuals is the main value. The group members share the same mission, some of
the project objectives, a method, the means and the organisation.

e) protection of the centralisation of planning and control activities, with particular
regard for the economic, financial and product aspects. The aim here is to pursue the
global integration of the enterprise by standardising the information system and
speeding up information processing, the prerequisites for systematic monitoring of
whether operational levels are in line with the medium-term strategic goals. In this field
of activity, the solutions derived from the more advanced information and communica-
tions technologies are a decisive support.

An overview of the process, market trends, the decentralisation of decision-making, pro-
motion of the project group and centralised protection of the dynamic relations between
strategic aims and working objectives: all these are guidelines that significantly influence
the procedures governing functional and productive activities.

14
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The fragmentation of structures and the larger the undertaking the more fragmented
they are and above all the frequency of future organisational changes are factors that
multiply and generate operating procedures, both in quantity and in terms of innovation.

If the general direction of those factors is understood, technical solutions for both hard-
ware and software can be identified that can manage the flow of communications. These

must:

be distributed over world markets;

be rich in data, whose processing must not make decision-making more cumbersome,
while at the same time it must allow for the adoption of stringent protection and confi-
dentiality measures;

incorporate variables relating to the locations for the receipt of input and the production
of output, as a consequence of continuous organisational changes.

In the undertakings that have tackled these aspects, there has been a marked propensity
to seek solutions that integrate current information technologies with telecommunications,
and in the near future with multimedia technologies, to create a business information sys-
tem that is effective and efficient in operation as a whole.

The incorporation of information technologies into telecorhmunications networks has made
it possible for the those networks to become 'intelligent' enough to administer a set of
services that facilitate and speed up the flow of communication between the centre and
the peripheral locations. At the same time, the continuing development of software will
lead to systems that can integrate hardware platforms of varying origins as well as sys-
tems and applications created to meet a whole range of needs.

Technology is generating ever more widespread and effective opportunities for responding
to the practical requirements of the new organisational 'formulas', consistent with the

strategic options prevailing in the increasingly competitive contexts.

The telecommunications applications that will be most widely used in the future, as indi-
cated in national studies, are:

in the management area, functional systems for the processing of data in every phase
of the compilation, processing, archiving and integration of sub-systems economic

and financial, commercial and the administration of human and physical resources;

in the area of planning, production and sales, the increasingly sophisticated interac-
tive systems, the Executive Support Systems (ESS) dedicated to various fields and the

expert systems that can be used to capitalise an undertaking's know-how. The use of
telecommunications networks, increasingly directed towards creating groupware and
video/audio communications systems, will render various forms of teleworking possi-
ble. The Intranet type of in-house network will make it possible to navigate the wealth
of information held by the undertaking.

15.
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2.2 Trends in the administration/offices sector: business
strategies, innovation and organisation

Administration is an essential function of company management and the raison d'être of
the public administration. In this area, information and communications technologies are
developing widely in every undertaking, especially as technology is part of the strategic
plans of enterprises that must be capable of reacting to market requirements. These re-
quirements are transferred to the departments that deals with the demand: greater focus
on the client, the simplification of management, accurate and immediate provision of in-
formation, the facility of making transactions without delay, etc. For this reason, the ad-
ministration/offices sector has to adapt to the strategic lines imposed by the market, and
therefore needs to:

a) improve customer relations. This means devoting greater attention to the client by
cutting down waiting times, simplifying management, reducing errors, providing effec-
tive information and supplying a product that meets practical needs;

b) develop new products and services. Customers are becoming ever more demand-
ing of the services provided by the public administration, both in the time of provision
and in the quality of those services;

c) improve organisation and internal management. Many of the traditional forms of
organisation and management are inadequate when it comes to competing in their re-
spective production sectors. Undertakings therefore need to rationalise and reorganise
the human and technological potential available to them in administrative areas.

Office work is undergoing radical change as a result of changing company strategies. Ad-
ministrators have become an interface between the organisation and clients, both internal
and external. Administrative work consists more and more of establishing contact with cli-
ents, selecting information so that practical responses can be made and managing a vari-
ety of client situations.

There are many major organisational changes in an area common to production sectors
such as public administration/offices. The trends in organisations vary too: while there are
concerns that have altered their organisational attitudes, there are also companies or pub-
lic bodies that have retained essentially vertical organisational structures as yet almost
uninfluenced by the market or by technological innovation.

There appear to be three basic trends, however, that will prevail in the future and that are
already reflected in the organisation of commercial work:

a) refocusing of the whole organisation on outside or internal clients. This presup-
poses that most of the resources of offices are engaged upon this task, whether in
commercial companies or in public administration. This will also have major effects on
vocational competences.

b) automation of traditional administrative work, such as orders, invoices, accounting
documents, records, insurance policies, contracts, etc. The office worker who habitu-
ally used to perform such tasks is having to change as a result of this innovation.

16
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c) there are fewer vocational skills in offices. The organisation is getting flatter: the
organisational set-up in many firms is still vertical, but there is a clear-cut trend to-
wards the horizontal organisation of work.

One problem noted in all three surveys was the lack of strategic plans for the introduction
of information and communications technologies entailing the computerisation of existing
workstations without redesigning an organisation able to take full advantage of the poten-
tial of those technologies.

Nevertheless there are functional areas or sectors in which technologies have for many
years been a strategic factor. The innovations adopted .in these areas are based mainly on
two criteria for the adoption of technologies: as a support and information base for pro-
duction, and as a platform for interaction with the client.

To an extent the central criterion of client orientation is being introduced into public service
bodies as well. Here the current and also the predicted trend is towards adopting tech-
nologies as the means of communication with citizens and as a factor in co-ordination
among separate administrative bodies.

The main technological changes in the administration/offices sector fields, therefore, are
based on information technology and on telecommunications. Today these not only repre-
sent an economic sector in its own right but also a technology cutting across all sectors.
Information and communications technologies have a greater impact on organisations, as
evidenced by two trends: the adoption of technologies such as Intranet on an ever wider
scale and the introduction of groupware projects. Both Intranet and groupware tools are
profoundly transforming office work, enabling the client to be approached from any loca-
tion and as part of any type of management, because the information needed is net-
worked. If an administrative worker does not have a good solution to a problem, he can
use the group tools to consult, find new solutions and work out tailor-made responses.
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3. THE IMPACT OF THE CHANGES ON
PRACTITIONERS' SKILLS

The data and assessments set out in this chapter summarise the findings compiled in the
national reports. The data are highly relevant in the countries covered by the research,
both within the cases analysed and in general, since the concerns surveyed are among
the most significant in their respective countries. The research also included public bodies
as major providers of employment for which information is a major activity. Account was
taken of documentary data on policies and training plans reported by the interviewees.
Lastly, this information was supplemented by elements taken from the other studies cited
in the bibliography.

From the interviews with human resource managers and the heads of production depart-
ments, a consistent belief emerges that the steady evolution of organisational arrange-
ments in the concerns described and the introduction of increasingly sophisticated tech-
nological solutions are making a significant impact on the skills of the practitioners with
whom the interviewees were involved.

The interpretation of this impact is based on the key practitioners identified in the 1996
CEDEFOP study cited above. Predictions have been made of the mix of skills that will be
needed for each practitioner in the medium-term future. The importance of each skill has
also been assessed, together with the need for its integration with new capabilities. The
analysis follows the same order as the functional areas and the standard practitioners
identified in the 1996 study, which were generally confirmed by the people interviewed.

In order to visualise clearly, albeit in outline, the changes in the typical practitioners work-
ing in the telecommunications sector, the information compiled is presented in the form of
summary tables. The headings of the each table indicate the sector and functional areas
in which the typical practitioners selected operate. The first column lists the practitioners
investigated. The second column sets out the skills found for each practitioner in the
CEDEFOP 1996 study. The third column provides information on trends in their level of
importance (it means growth, a stationary, 11 declining), as recorded in the second phase
of the investigation (1997-98). The fourth column indicates the strategic skills of the future,
identified through further work on the 1997-98 survey, while the fifth column provides in-
formation on which country/countries has/have planned for the strategic skills of the future
(as indicated by an asterisk). The absence of information in the third and fifth column in
some instances is due to the fact that not all practitioners are to be found in all national
situations.

Lastly, the description of the skills contained in the tables refers both to the technical and
occupational skills and to horizontal skills those abilities and capacities commonly known
as personal and social skills. The comments that follow the tables, on the other hand, fo-
cus on the separate processing of the two main types of skills.
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3.1 Vocational changes in the telecommunications sector

As a result of the changes in the existing context as described in the previous chapter,
there is likely to be a corresponding change both in the technical and vocational skills of
the various practitioners and in the abilities, capacities and personal and social attitudes
which go under the name of horizontal skills. The tables that follow show the occupational
changes in the functional areas and the relevant typical practitioners identified in the
course of the 1996-97 CEDEFOP study, investigated in greater depth and suggested a
second time in the 1997-98 study.

The first functional area has been called 'Research, planning and programming' (Table 1),
in which the following characteristic practitioners operate: the network de-
signer/programmer, the telecommunications systems analyst and programmer, the sys-
tems engineer. In the functional area of 'Installation, management and technical support'
(Table 2) the following practitioners are to be found: telecommunications network installer,
network manager and network maintenance engineer. Lastly, in the service marketing and
sales area (Table 3), the characteristic practitioners are the marketing and strategic devel-
opment manager, the commercial development and sales officer and, in the Spanish case
alone, the documentalist.
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The surveys conducted in the telecommunications sector in France, Italy and Spain re-
vealed wide-scale changes in the vocational competences required of all those working in
the field. The trends in market demand, however, show that the need for the following
practitioners has been increasing:

a) Network designer/programmer and telecommunications systems analysts/ pro-
grammers. These are the practitioners most affected by technological developments
and the market strategies adopted by enterprises. In addition to having to have the
technical skills inherent in their job, they must enrich and diversify those skills and be-
come experts: particularly in the design of in-house information systems skilled in
company organisation; in international networks, which are useful both for the devel-
opment of an international market to offset the loss of a domestic market due to com-
petition and to gain a foothold on the market albeit immature for global services;
and in multimedia and audiovisual technologies, a new occupation for which there is a
growing demand; and mobile communications technology.

b) Instrumentation and network installers and maintenance engineers, especially for
in-house networks. The vocational competences of such operators appear to be
evolving towards greater knowledge of information technologies and of specific soft-
ware and in particular for maintenance engineers a significant ability to monitor
and supervise, entailing greater planning skills and the ability to represent the network
organisation as well as to anticipate emergencies. Social skills are becoming vital for
both these practitioners, who are often in direct contact with customers.

c) Product marketing officer. This practitioner is currently in great demand, which is
likely to increase over the next few years with the growth of the international market.
Among the technical and vocational skills, of considerable importance are an indepth,
up-to-date knowledge of the sector and the technology available, market demand and
opportunities, and international knowledge of other countries' education, legislation
and languages.

d) Sales officers and support staff. This operational sphere may offer considerable
opportunities for less specialised staff, who nonetheless are very senior in their com-
pany and who are at risk of being made redundant in their former jobs because their
work is now being done by technological means. To take on these new occupational
roles, however, this type of staff must be prepared to change attitudes, becoming less
'bureaucratic' and more flexible and adaptable, as needed for customer support.

e) Documentalists or information organisers, who facilitate the rapid selection of data
relevant to a practical objective. This practitioner is to be found only in Spain.

The practitioners who have been reported as 'new' to the sector are: the marketing ex-
pert, whose particular professional expertise is to combine a knowledge of planning with
product marketing skills, and who is to be found both in the field of research and design
and in the sale and marketing of services; and the expert in content, who can work with
the new multimedia and audiovisual media in the development of new products.
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All these practitioners use at least two technological tools: mobile communications for the
transmission of data, sound and images, and collective information management applica-
tions in the field of groupware.

In general, divergences have been revealed in key practitioners and technical compe-
tences in the three countries covered by the surveys, but the horizontal skills described in
the national reports are very much the same. Nevertheless, in the development of voca-
tional competences and the medium-term outlook as presented in Tables 1, 2 and 3
certain changes can be discerned to have been generated by a number of significant
trends.

Market competition is the main spur to changes in vocational skills. Telecommunications
operators are obliged to shift the focus of their work: whereas before they have provided a
mainly voice transmission service, now they have to become an enterprise providing new
services and products. The enterprise's research function is expanding due to the need to
update digital technology, create protocols, develop ATM (asynchronous transfer mode)
and in general create new products and services.

The changes brought about by the liberalisation of telephone services and growing com-
petition in Europe and worldwide have made it necessary to develop commercial and mar-
keting functions. These, in common with the vocational competences needed to perform

those functions, are becoming very important. A supplier must offer a competitive advan-
tage by providing products and services that represent a global solution, that can be used

by everyone but that are also highly personalised and geared to the company's communi-
cation needs. In this context, quality marketing, negotiating ability, an overview of the mar-
ket and familiarity with international contract law are key competences.

The evolution of customer demand means that more complex products must be offered,
suited to actual needs. This creates a demand for new products geared to the needs ex-
pressed by companies and individuals. The occupations facing such problems need to
have both marketing and technical skills.

Another basic factor that defines the change in occupations is the digitalisation of net-
works and services. Personnel responsible for the logistic management of networks are
very much caught up in this change. Today, most network maintenance is automated and
many problems are detected and solved at a distance.

For network maintenance staff, the new skills are associated with information technology,

software and the ability to supervise and monitor. These are less manual and more intel-

lectual, conceptual skills. They also imply a greater ability to react quickly to unforeseen

events, since the continuity of a service may depend on this.

Together with the traditional functional nucleus of telecommunications operators, whose

work has been to set up and maintain networks, today there is an expansion in other ma-
jor fields of activity for the general public and for companies. For the general public the

focus is on services for the home, the professions, multimedia products, telephone cards,

advertising, etc. Work for companies is directed towards networking, data and audiovisual
services, etc. The growth area that includes new products and new markets (especially

international markets) is the other expanding line for telecommunications companies.
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These changes call for great adaptability to new occupational roles and a client-centred
approach. The assumption is that attitudes must change, especially among those who see
themselves as technicians and specialists by trade but who henceforth have to become
more commercially minded. There will also be a need for greater social sensitivity ex-
pressed in the knowledge of how to evaluate the impact of one's decisions on the com-
munity.

All these factors, and in particular competition among products on the market, are stimu-
lating companies to use the new information and communications technologies, which in
turn make a major impact on the choice of organisation, where the trend is towards a
flexible organisation that promotes initiative and a greater sense of responsibility among
those employed, in an effort to offer a better service and customer satisfaction. In that
process of change, information and communications technologies are a means but not an
end.

Organisational changes are blurring even further the traditional frontiers between the vari-
ous occupations in the telecommunications sector. There used to be clear-cut classifica-
tions, reflected in status and remuneration. Today there is a change in the content and
role of almost every occupation in this sector.

Occupations are evolving towards more horizontal skills that complement a person's core
specialist skill. For example, a telecommunications engineer who has received an essen-
tially technical training must today be trained on the commercial and organisational side
and as a project leader as well. In some instances he must also have some legal training
so that he can negotiate an international contract. An installer must be able to do technical
work, but he must also convey a good image of his firm by listening to customers and ad-
vising them on new services.

Occupations are evolving not so much vertically as horizontally. Competences are being
extended so that a person can co-operate with other departments within a concern. This is
always seen more as a horizontal organisation, expanding the range of workers' skills and
enabling each individual to acquire new skills in terms of 'knowledge', 'expertise' and 'atti-
tudes'.

The new skills in the sector will continue to evolve in the direction of a horizontal organisa-
tion, in line with the following trends:

a) The central nature of personal competences

The three national surveys have shown the growing importance of the human factor in
the development of vocational skills in the field of telecommunications. The personal
component is a central element in the acquisition of new competences. It is who you
are and how you conduct yourself that helps to incorporate the various forms of ex-
pertise or knowledge, as well as know-how.

One basic aspect of personal skills is the set of attitudes, sense of responsibility,
readiness to learn, preparedness to work with others, adaptability to new situations,
willingness to devise new solutions, to create, to take the initiative, a taste for quality
and work well done, an openness to the needs of the client and others, etc.
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Another aspect of personal skills is the form in which each individual mobilises his
knowledge and ability to think sometimes in the abstract and sometimes in terms of
practical realities. In other words, this is the ability to grasp and understand the situa-
tion as a whole and on occasions to seek a pragmatic solution to a concrete problem.

Information and communications technologies are making it necessary to move on
from knowledge of hardware and software to expertise, to know-how in one's own
specialist field, finding solutions and selling them to the client.

b) Greater multi-skilling and a flexible attitude to work are the results of technological
and organisational change through which an attempt is made to provide quality, com-
petitive solutions to the changing market needs.

c) Sensitivity to customer needs, external or internal, is another key horizontal skill, in
this as in other sectors. Sensitivity is required mainly in the competitive market situa-
tion, and is made easier by the introduction of information and communications tech-
nologies. Sensitivity to customer needs means the willingness to take account of the
requirements and demand; in the case of telecommunications through technical solu-
tions, it is offering effective rapid, economic and attractive communications media.

d) The global view or system view has some affinity with abstract thought and the abil-
ity to see the essentials. At the same time, however, it is the outcome of an analysis of
the meaning of each of the steps that have to be taken to solve the practical problem.
This is a need brought about by the growing tendency among firms to seek effective-
ness and efficiency in all their projects. For this reason it is vital for all workers to have

an overall view of the production processes, not just a view of the practical tasks they
are called upon to perform.

e) Constant technological updating is vital for all practitioners in telecommunications,
since this is a sector in which technology is central to any process, and innovations
come thick and fast.

This feature calls for the ability and willingness to learn in fields such as technological
innovation, education, company objectives, new ways of thinking and working, and the
ability to relate to the client.

f) The demand for social skills is growing in every functional area and for all practitio-
ners. The following should be noted in particular: the ability to work as a team, which is

needed with the new technological solutions such as groupware; for some people, the
ability to lead and motivate a team; the ability to listen, an essential when work is in-
creasingly client-oriented; the ability to communicate effectively and efficiently through
words, images and data transmitted by the information and communications technolo-
gies; the ability to negotiate characteristic of competitive situations in which a range of
diverging solutions are available; and the ability to understand social needs and buffer
the effects of our work on the community.

The need for a higher cultural level, to facilitate contacts with any other key
practitioner. This has an impact on the shift of low-skilled personnel towards other
departments or tasks.

g)
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3.2 Vocational changes in the administration/offices sector
The changes now taking place in the administration/offices sector are also changing the
competence of the workers identified as their typical practitioners. The main trends are
summarised in Tables 4 to 8, which set out the skills required as described in the
CEDEFOP 1996 Study, validated and supplemented by the interviews conducted in the
current research project.

Both for telecommunications and the administration/offices sector the functional areas and
reference practitioners are those recorded in the 1996 survey. The functional area of
'General and secretarial services' (Table 4) includes the administrative clerk and the sec-
retary. Within the 'Administration/accounting' area (Table 5) there are the general ac-
counting and budget clerk and the analytical and industrial accounting clerk. In the fi-
riance and management auditing' area (Table 6) there is the management auditing and
preventive security officer. The human resource manager is to be found in the 'Human
resource management' area (Table 7), whereas the 'Commercial' area (Table 8) includes
the commercial manager. In looking at the public service sector tables, the same guidance
as already given for the telecommunications sector applies.
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In this survey, the interviews conducted in the three countries generally confirmed the na-
ture of the practitioners identified in the CEDEFOP 1996-97 Study. As in the sectors of
telecommunications, administration and office work, there is a tendency although to a
lesser degree for roles to be increasingly horizontal. The roles for which there is a
growing demand, especially in France and Spain, include administrative employees pro-
viding support to the public, commercial administrative clerks and secretaries.

a) Administrative employee providing support to the public. This practitioner is re-
quired in all types of concern. Since information technology has facilitated the previous
administrative channels, this person's role is to respond to the questions of all types
put by clients and handle all types of problem, other than those calling for a specialist.

b) Commercial administrative employee: this is another horizontal role in commercial
offices in all sectors, not just in commercial departments but also in offices where
customer relations leads to a demand for products and services. Telecommunications,
the financial sector, insurance, the retail trade, the hotel and associated trades, tour-
ism, and firms providing personal services are increasingly looking for people with this
job profile.

c) Secretaries. These are administrative workers able to deal with any communication
and administrative work for a management department or group, a production area or
company staff. The job opportunities open to them are wide enough for them to enter
many other vocational spheres: management secretaries, specialist secretaries
(health, legal, scientific, training and human resources, commercial, international),
communications officers, staff administration, publishing, etc.

In the administration/offices sector, as in telecommunications, the horizontal skills de-
scribed in the three national reports are generally comparable, in that the trend is towards
greater multi-skilling and horizontal skills for all practitioners. This trend is taking the fol-
lowing practical forms:

a) Personal skills are seen as a central factor in occupational skills. Some such skills
are to be found in all the practitioners taken into consideration, in particular: sense of
responsibility and discretion; initiative and self-reliance; the ability to organise, a con-
cern for quality and for a job well done; interest in learning and an ability to learn;
adaptability; and an ability to grasp the process as a whole.

b) Social skills are gaining in importance in the vocational skills required in administra-
tive work. Technological tools have altered tasks, releasing working time to devote
more attention to the customer or general public, and this type of work is becoming
one of the main activities in public services. The growing need for social skills does not
arise solely from the use of information and communications technologies, even
though they have highlighted the importance of social skills and may help to improve
them. Administrative employees have always needed social skills in the performance
of their work. The new needs expressed by the strategic orientation of companies en-
sure that the new competences, such as oral and written language skills, friendliness
of manner, a sense of initiative, creativity, the ability to listen and respond rapidly to
enquiries, the ability to work as a, ,team, 'knowing how to cope', discretion and patience
are becoming core skills in a person's success in a job.
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c) These competences are required of a general administrative worker, who is increas-
ingly providing support to the customer or public. They are also needed by experts in
accounting who in many jobs have the work of reassuring the internal and external cli-
ent. They are, however, particularly decisive for secretarial jobs, whose holders are
more and more likely to interface between their own departments and the outside.
Secretarial staff channel enquiries, take charge of the logistics for the flow of commu-
nications and facilitate intervention by other members of a group who can solve a
given problem.

d) Competences in the use of information and communication tools are also factors
in defining the vocational skills of all administrative workers, whose mastery of the in-
formation technology instruments used in a concern is regarded as essential. All of
them need to be able to use a word processer, spreadsheet, databases and applica-
tions specific to the company or workstation. They must be able to network and use
electronic mail.

e) In particular, employers appreciate the information technology skills of their adminis-
trative staff. These entail not only making good use of existing programs and applica-
tions in their work, but also a curiosity about and general interest in this field, the ability
to help colleagues to solve the problems raised by the use of information facilities and
finding it easy to learn about new technologies as they are introduced.

f) There will be a growing demand for organisational competences and the ability to
see the administrative process as a whole. All administrative workers will be re-
quired to be able to teach others and to devise and follow through a complete process.
This presupposes a system-wide view of the context in which the organisation oper-
ates and a knowledge of the administrative process in its entirety. Some of today's
support tools for group work such as workflow applications automate many of a com-
pany's routine administrative processes. Nevertheless, the employee cannot just act
mechanically in the use of such instruments, but needs to have a concept of the over-
all administrative process. The instrument does no more than provide access to the
information needed for each step and level of the process. The essence of using the
application lies in deciding what needs to be recorded and what data are the most sig-
nificant for the customer. Organising skills are particularly necessary in the case of ex-
pert accountants, whose tasks include financial management for internal and external
clients.

g) These skills are growing in importance in secretarial work. Management and techni-
cians are increasingly devoting their time to planning and production work in the field
and are delegating much of their support and co-ordination work to the secretarial
staff. Secretaries have to assume organisational responsibility not just for their own
work but for their work on behalf of the group as a whole.
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4. FUTURE CHANGES IN OCCUPATIONS

As shown in previous chapters, the changes foreseen in France, Italy and Spain are pri-
marily related to the strategic choices made by employers, who have to allow for interde-
pendent market, legislative and competitive variables that are altering the contexts and
forcing those employers to accelerate the adjustment process.

Technology is another variable. Its effect is what we might term schizophrenic: it will offer
good support in overcoming the critical point, especially in operations, reached by entre-
preneurial systems, but at the same time it will destabilise the occupational routes that
have up to now been the basis for the working world.

The introduction of information technologies into the enterprise has helped to make the
production process more efficient. It has made the market more competitive, to the ad-
vantage mainly of the client, who has obtained higher quality at lower cost. The expansion
of telecommunications technologies within enterprises has radically altered the content of
work there, influencing the value of the set of skills making the process possible. These
changes are not only to technological knowledge (a phenomenon already existing in the
past), but are also having an ever greater influence on behaviour patterns and the whole
area of human relations, in turn changing the vocational skills of typical practitioners as a
whole. In the future, the introduction of information and communications technologies into
the enterprise, offering new methods of interpreting and carrying out productive work, will
prompt a redesign of the skills that make up vocational competence.

The stage now reached in history may be regarded as a transition period, in that the
macro-processes of privatisation, liberalisation and globalisation to which reference has
been made are still going on. The integration of information technologies, telecommunica-
tions and multimedia technologies is being conducted by a 'stop-go' process, so that it is
hard to see the end of the road.

In view of these considerations, to give some sort of guidance for vocational training, we
propose a general assessment of the trends in competences for all practitioners in the
telecommunications and administration/offices sectors covered by the survey. For all three
sectors, we shall then suggest a typology of three families of skills: vocational, personal
and social.

vocational competences will continue to be in demand for all practitioners, although
the relative weight of such skills will differ. In particular the following will be important:

knowledge of the main applications of information technologies and telecommunica-
tions, which will have an impact on methods of operation in each sector;

continuous updating of the interdisciplinary or interfunctional knowledge needed for
the solution of problems, in order to contribute to the integration of the enterprise;

familiarity with the trends in demand on the market, the competition and the tech-
nological development of products and services in the technological sector of op-
eration.
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The predicted requirements for new vocational-type competences are: knowledge of
information and communications technologies and their impact on operations; evaluation
and regulation of the chain of economic and financial values of the processes for which
one is responsible; the provision of one's services towards the client/supplier; knowing
how to 'listen to' clients, internal and external; knowing how to present one's proposals
effectively; knowing how to reconcile technological constraints and client needs; carrying
out cost benefit analyses of various solutions; sensitivity to customer needs in an effort to
secure their overall satisfaction; leadership skills in the sense of being able to motivate,
involve and recognise the personnel working in constantly changing organisational situa-
tions and working conditions (instruments and procedures); familiarity with the introduction
of the euro and its economic and financial implications.

With regard to personal skills, to a growing extent people will have to have

openness to organisational ability;

creativity in the approach to their own specific activities;

adaptability to operational and procedural changes brought about by the introduction
of new technological solutions;

ability to learn to respond to the need to keep abreast of continuing advances in the
applications of technology to their own field of activity;

adaptability to work on a variety of projects;

ability to think in the abstract;

ability to consider the correlations among all the phases in the processes in which
they are involved.

The most significant new personal skills that are likely to be needed in the future relate
to knowing how to: capitalise on one's vocational know-how, perhaps with the use of in-
formation and communications technologies; integrate the needs of internal clients in a
synergy that makes use of new technologies; present one's own proposals effectively;
take a positive attitude towards innovation; adopt a global view of the situations in which
one has to operate; and take the 'total quality' approach to one's work.

The following social skills will continue to be significant:

working as a team, making effective use of the opportunities offered by the introduc-
tion of new information and communications technologies into the enterprise;

handling inter-personal relationships;

communicating effectively, where appropriate resorting to the new opportunities
made available by telecommunications and information and communications tech-
nologies;

managing work groups by creating a synergy of the contributions of various special-
ist skills;

negotiating, in order to make divergences in personal relations, vocational, in in-
terests, etc. - converge towards the company's goals;
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Among the new social skills, of particular relevance is the readiness to consider the ef-
fects of one's own activities on the quality of life of the social community, together with a

marked sensitivity towards even faint signals in the socio-economic context in which the
company operates.

The trend towards horizontalisation that is common to the three European situations in-
vestigated, as it relates to the competences of the practitioners taken into account, reflects
all the other organisational changes and technological developments occurring within en-
terprises.

Unlike the past when changes in methods of organising the production process accen-
tuated the driving function of technology, and man had to adapt passively to the resulting
procedures in today's working world, when changes are made due to structural adapta-
tion and the evolution of technological solutions, the prevalence of the software compo-
nent over the hardware challenges the individual as a whole, making him the variable that
determines the success of any innovation proposed.

We might be tempted, then, to place 'personal skills' first in the list, as they are the driving
force in the acquisition of new areas of knowledge and the development of the abilities
required by various operational situations. We know, though, that a person is a whole indi-
vidual and that it would be artificial to break him down into components to facilitate the
analytical procedures in our survey. This would lead to decisions that contradict the inter-
dependence of the elements making up personality.

That point is valid per se, but it is even more relevant in the field under consideration: the
prevalence of the software component in vocational competences themselves since the
importance of manual operation is steadily declining by comparison with an understanding
of 'why' certain phenomena occur and 'how' innovation can be introduced is highlighting
the function performed by an individual's attitudes, and the way in which they direct his
behaviour in a positive or negative sense.

The personal relationship factor, moreover, is of importance because successful perform-
ance by people working in complex organisations is more and more determined by their
ability to 'listen to' the needs of internal and external clients, to define correctly the specifi-
cations for rendering the professional service expected by the client, and the ability to 'sell'
their proposals. In today's working world, it is important, in terms of overall vocational
competence, to know how to present the solutions devised so that they will gain accep-
tance.

These considerations lead to the conclusion that the further enterprises continue along the
road towards organisational processing and information technologies, telecommunications
and multimedia and the more they create a synergy of these facilities, the harder it will be
to quantify and qualify analytically the competences that make up the vocational skills
needed for the work roles. The contribution of a job, then, is based not so much on having
a set of skills as on the ability to apply them in synergy in different situations. What is
needed is to integrate action and attitudes and benefit from the added value of vocational
growth.
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5. THE IMPACT OF TECHNOLOGY ON
VOCATIONAL TRAINING

The information and communications technologies are having a marked impact on voca-
tional training, both initial and continuing. In this chapter we shall analyse the effects of
technological development on continuing training and, in the light of the experience ob-
served in the three countries, set out a series of recommendations which we trust will be
useful to those concerned with training policy both in a given geographical area and within
the enterprise.

The impact of technological developments is essentially bringing about three types of
change:

1. in training needs and content;

2. in training activity, teaching methods, the vocational skills of trainers and forms of or-
ganisation;

3. in the overall organisation of enterprises, which is becoming the organisation of knowl-
edge and learning.

5.1 Employers' training response to the requirements linked
with the development of occupations

The changes indicated are generating training requirements that have also been ex-
pressed, in qualitative terms, by the enterprises interviewed in the three countries. These
predictions, therefore, are based on findings in the field as regards the changes predicted
in the content of the skills of the typical practitioners taken into account.

Rather than referring to the specific skills of each practitioner, the interviewees felt it better
to adopt the horizontal approach, relating the individual requirements of different practitio-
ners to a single sphere of training. The idea was to promote planning of training services
designed to impart the main horizontal skills by taking a global approach.

The information given below which of course is not exhaustive relates to staff training
and development policy in the three countries covered by the survey.

To help meet the need for the continuous development of vocational skills, employers are
making available a permanent updating service that breaks down into 'training spheres'
designed to standardise company behaviour patterns. The areas served by the training
provision are broad and complex, but they can be somewhat simplified and placed under
various headings. They are described here in terms of their goals and the general nature
of their content.

a) The company's business in the current socio-economic context and in the me-
dium term. In this sphere comes training for the purpose of presenting the existing
and future world of information and communications technologies, including market,

regulation and technological trends, and conveying an understanding of the impact of
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the context on strategic management decisions and the constant redefinition of the
business, with a view to becoming competitive, which is the starting point for the con-
tinuous organisational updating required of the company.

b) Competitive systems directed towards total quality. Based on the assumption that
the client is the centre of focus, training will aim to develop an attitude of integration
and service, and to implement this attitude through learning and using logical ap-
proaches, methods and techniques that convey an understanding of what the com-
pany expects in terms of economic and financial results. Through appropriate diagno-
ses, the aim is also to identify areas for improvement within the processes that will
help to achieve maximum efficiency in operation and excellence in the pursuit of re-
sults.

c) Effective relationships. Training in this field will be directed towards conveying an
understanding of how interaction with others, both within and outside one's own field of
activity, is always a two-way process of communication, and how within that process
different types of messages may be sent that are not always coherent with each other.
Developing the ability to listen and communicate, and the ability to manage interper-
sonal relations and conflict, enables a person to acquire a conscious mastery of all the
variables entering into play in relationships, in order to secure, as effectively as possi-
ble, consensus, agreement, credit and authoritativeness, synergy, sharing and the
spread of values.

d) Thinking methods and tools. This area includes measures designed to direct indi-
vidual thinking towards an understanding of the causes underlying innovation, organ-
isational and vocational mobility and the complexity of situations in which action has to
be taken, through the acquisition of a system-wide view and orientation towards a
creative sense of initiative, so that an individual can develop the ability to have a re-
sponsible, significant influence on the company's competitive achievements.

e) Action methods and tools. Measures in this sphere are designed to improve individ-
ual performance by the wider acquisition of working methods and instruments in line
with technological development, so that it is easy for people to set up and manage
their own work and that of the group to which they are assigned. The aim is to achieve
speed of decision and implementation, as well as efficiency in pursuing the required
results through the appropriate use of the criteria of organisational synergy, monitoring
of indicators of the effectiveness and efficiency of the process for which one is respon-
sible, and the consistency of one's own and other people's behaviour in the light of the
company's strategic decisions and values.

f) Personal effectiveness. Training in this field is aimed at reinforcing personal ability to
make a positive impact on situations and overcome difficulties, especially subjective
difficulties. This is done by improving the process of self-perception in order to arrive at
a fuller and more realistic self-knowledge and a readiness to try out new procedures
for promoting one's own integral development and self-fulfilment.

Company economics and culture. This sphere includes training ventures to convey
knowledge that can be used to interpret correctly the economic and financial implica-
tions of one's work and the value it adds to the company's overall results. This knowl-

g)
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edge, which may extend to the techniques and methods of budgets, analytical ac-
counting and management auditing, should be regarded as a decision-making aid, in
that it helps to pre-evaluate the economic effects of work, and as a support for opera-
tion in that it provides elements for the evaluation of operating effectiveness and effi-
ciency in one's own sector and in the company system as a whole. In this area in par-
ticular, one specific factor in redirecting company culture is the introduction of the
European currency, the euro. In the medium-term future this will modify not only budg-
eting and accounting techniques but also the cultural references used to evaluate the
economic and financial significance of one's one performance and the results of the
sector to which one belongs.

In those companies in which the procedures for the provision and use of training have
been determined in greater detail, a marked tendency has been found towards organising
what we might call 'managerial' activities.

The provision of training services is inspired by the criteria described below, which as a
whole help to achieve effective teaching and value for money for training directed at the
continuous updating of skills.

1. Planning aids. For the management of the many ongoing measures for the continu-
ous updating of vocational skills, employers have a list of activities that sets out:

the objectives of specific measures, generally related to the aim of promoting the
acquisition and development of knowledge, skills, attitudes and competences
through which individuals can improve the level and quality of performance and their
contribution to the work group and company to which they belong. The aim is also to
reinforce the company's values, culture and identity vital factors in taking advan-
tage of opportunities and meeting the challenges of high competitive global markets,
facilitating integration among colleagues belonging to different sectors of activity.

the subjects proposed, defined in terms of knowledge, abilities and thinking and
working tools in short, those competences that the training venture is intended to
confer or develop. These may be specialist or interfunctional, vocational or manage-
rial.

the target group, in other words the holders of the posts towards which individual
measures are directed, in the light of the needs they have been designed to meet, in
order to facilitate choices by the people potentially interested and by their superiors.

the training routes, in the sense that training ventures are distributed along ideal
learning routes, ordered in progressive and modular sequences, in order to devise
itineraries for the traditional development of skills in the various specialist and
managerial occupational roles.

2. Personalisation. In general, training activities are set up with the intention of increas-
ing the variety of training situations so that people can meet their needs for vocational
qualifications by choosing procedures in line with their style of learning. To this end,

the provision of training includes not only classroom activities but also enriching addi-

tional 'opportunities' inspired by the 'self-study' formula.
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3. Applicability. In order to promote the transfer of the results of training into practical
everyday work, measures are devised and implemented in such a way as to:

facilitate the acquisition of skills related to the role performed by the individual, pro-
viding an opportunity to embark on the application of what has been learned, even
if only on occasions in a simulated situation;

contextualise the subjects and content in line with the specific nature of the com-
pany, through: recourse to internal instructors and demonstrators; the use of case
studies, experience, the example of the 'best in class' and presentation of com-
pany best practice; and the use of multimedia training technologies such as video-
conferencing and groupware.

Personnel working in high-profile specialist roles and in managerial roles are offered a
consultancy support service to promote the transfer of classroom learning to everyday
work. This service takes the form of personalised advice provided by a pool of experts
who, when contacted by telephone, fax, e-mail or other means, help the person on a 'just-
in-time' basis to overcome difficulties and solve the problems encountered when applying
what has been learned in training to the working context. The service may also take the
form of a follow-up workshop attended, at their request, by people motivated to tackle and
solve specific problems encountered in the field, working in a small group of colleagues
supported by facilitators.

4. Not just classroom training. Changes in the provision of training are due not only to
technological innovation but also to the search for teaching solutions that increase the
motivation to learn through involvement and participation. In the companies covered by
the field surveys, the experience of action learning was found. This took the form of
learning situations through participation in work groups, benchmarking directed to-
wards the improvement of skills, organisational learning initiatives, study visits and
workshops. The prevailing common feature of these initiatives is that the learning pro-
cesses are activated by reference to the realities of the individuals' working situation,
going on to diagnose critical decision-making and operations in the workplace and ul-
timately devising innovatory solutions to be applied in context, one factor being the
comparison with other 'best-in-class' company situations. All the information, cognitive,
methodological and instrument support needed is provided in the course of work and
immediately invested in actual working experience. This is in the final analysis the
'learning by doing' method, which can also be applied to learning abilities and attitudes
other than those purely used in work.

From the above, it is evident that organisational culture calls for a new training pedagogy
which entails, according to Gloria Schuck:

the revamping of traditional training programmes for employees and managers;

conversion of the workplace into a learning environment;

rethinking the roles of workers and managers so that they can be brought together in
the creation of new meanings;

compensating people who create and participate in an environment in which new forms
of thought and action are sought.
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From the national surveys, we noted the existence of several methods of training:

classroom training, directed towards areas or subjects focusing on changing atti-
tudes;

workplace training with the support of networked courses and tutoring by the work-
group leaders;

on-line training, at home or at work, via a distance teaching network, with tele-tutoring
and the support of a multimedia resource centre;

a 'virtual campus', using a network to channel the training and spontaneous commu-
nication of members of the training community, as well as the schedule, news and all
administrative management notices.

5.2 The impact of technology on training

It could be said that there is no longer any aspect of company life unaffected by the intro-
duction of technology of some kind. Training, too, has 'felt' the effect. It offers fresh op-
portunities for providing a service matching more closely the needs of employers and the
end recipients. This is what has also emerged from the evidence given by the interviewees
in the three countries surveyed.

In the final analysis, technology has affected training at two levels: firstly, the actual learn-
ing process, in the sense that new methods of conducting training have become available
as an alternative to the traditional face-to-face teaching; secondly, in the vocational skills
of the trainers, who have to grasp the significance and implications of the new opportuni-
ties provided by technology and put them to good use in the design and implementation of
training measures.

In the first respect, technological developments have made a significant impact on the
'approaches to training', as ways of working are always in the end influenced by the tools
available. Experience in the field acquired by the companies on which the field survey was
conducted demonstrates that this has always been the case with the workings of the in-
company training world.

The arrival of information and communications technologies in the training area in the
early eighties aroused considerable interest, especially in larger concerns whose organ-
isational complexity was due to the nature of their core business. These were the years in
which CAI (Computer Aided Instruction) products were seen as a response to at least two
kinds of need:

a) the need to decentralise training, bringing it to the beneficiary, despite the rigid
methods of distribution, thus helping to keep down costs, at least in theory;

b) the need to support each individual's own particular way of learning, respecting his
own rhythm, timing and method of use, in order to make the training more effective,

at least in principle.

Developments in computer technology over the next few years made solutions available
which, with the processing of sound and images, could be used in practice for producing
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increasingly sophisticated teaching aids (CD-ROM, CDI, hypertext). These are used in
company training programmes where the number of staff and the specific nature of the
subjects covered justify the cost of supply. Such products, together with courseware,
come to represent a part a more or less sizeable part depending on the company of
the provision of vocational qualification services through training channels.

Further impetus for the development of company training distribution methods was pro-
vided by telecommunications, which entered training in the second half of the 1980s. This
was done by promoting networked services that could be used to test out new techniques
for the design, implementation and management of distance training. This solution helped
to overcome the constraints of distributing courseware in the form of disks and replaced it
with a networked system, backed by software meeting the training objectives but also the
managerial type of needs as regards the use of the training.

As distance training gradually evolved, it was enriched by added value services such as:

aids for drawing up individual training plans and for planning the use of packages;

instruments for measuring the effectiveness of self-teaching;

aids for statistical processing of the results in the light of the specific needs of a com-
pany's internal and external clients.

The integration of computer technology, telecommunications and multimedia technologies
is providing new opportunities for supporting the training service. The conditions are al-
most ripe for a further quantum leap in the procedures (teaching, organisational and logis-
tic), through which training may meet user demand.

In the near future, there will be multi-functional systems devoted to the continuous updat-
ing of personnel, who will be able to:

place a company's cumulative store of all its know-how at the disposal of all its per-
sonnel,

interconnect individuals and groups among themselves and with in-house and outside
experts with a view to the creation of virtual learning groups,

from local workstations, call up and use courseware, videocassettes and documentary
material on individual training plans,

call on experts' advice and support on-line.

There may be other services as well, devised and planned by training officers in order to
make best possible use of the potential that technological developments will make avail-
able in the future.

Groupwork technology may enormously facilitate both what are defined as first-level ef-
fects (increasing productivity) and second-level effects (communication and co-operation).
These effects will be achieved if the decision-makers and the recipients of training have a
shared vision of the organisation based on participation and the exchange of training.
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One consequence, in the opinion of the companies interviewed in the three countries, will
be that groupware instruments will become increasingly relevant to improving learning; it is
predicted that their use will be extended widely in the application of training programmes.

Regarding the development of trainer's vocational skills, the contacts highlighted one of
the most critical factors, connected not so much with the introduction of technologies and
with their use, in other words the difficulties for trainers in taking full advantage of the po-
tential.

Sophisticated technologies, with all the variety and wealth of opportunities they offer for
activating the learning process, are radically changing the skills entailed first of all, the
vocational skills of the training designers, whose professional field has to extend to spe-
cialist and managerial abilities. From the specialist viewpoint, the designer has to know
about the intrinsic characteristics and performance of the new technical solutions that can
be adopted to improve the performance of training projects. On the managerial level, the
designer needs to a growing extent to evaluate the value for money of alternative re-
sponses to the demand for training. Full professional maturity will be the ability to integrate
the specialist dimension of his role with the managerial factor and to design training
measures of the maximum teaching effectiveness with the maximum efficiency in imple-
mentation.

One of the greatest challenges to the companies covered by this survey is to help the per-
sonnel working on training to achieve this standard of professionalism. They are well
aware that all the policy and working decisions on this subject, as in all other fields of ac-
tivity, suffer from heavy constraints. Decisions on how much and which kind of training to
provide in the classroom, how much and which as self-training, the extent to which training
measures should be centralised, and to meet which needs, or whether those measures
should be decentralised, on how many and which of the training needs should be met in-
house and what alternative outside solutions to choose: these are only some of the prob-
lems to be tackled. The solutions to those problems will have significant organisational
and logistic repercussions and will determine the number and quality of personnel.

In those concerns in which a significant recourse to the use of innovative technologies, in
order to improve the effectiveness and efficiency of training provision, has been discerned
it was noted that there was greater awareness of the importance of having employees with
the set of skills associated with new 'ways of providing training'. The decision to engage in
the provision of training through the appropriate use of the potential of information and
communications technologies, in order to maximise learning effectiveness and value for
money, means that they must be certain of securing professionals able to tackle the de-
sign and implementation of training measures, integrating the traditional with innovation,
face-to-face relationships with virtual relationships, self-motivation with the outside promo-
tion of the learning process.

In medium-sized and small firms, the training sector is responsible for determining and
planning activities to meet the needs of the whole personnel structure for all types of
qualifications. Training measures may be imparted internally, with the support of in-house
trainers and outside experts, but it is more common to call on outside providers. The lo-
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gistic structures devoted to training are in fact reduced to the minimum and are often
shared with other types of use.

In medium-sized and large concerns with their own distinctive set of competences, the
formal structure is such that training provision comes under the Personnel and Organisa-
tion Department. The training section in turn is internally structured according to the crite-
rion of the recipients of training, usually manual workers, office staff and managers.

In those companies whose activities are widely distributed (for example over a geographi-
cal area) and where there are many families of occupations, there is a process of decen-
tralisation of the training of manual workers according to programmes agreed with the
head office, the measures being planned by specialists in each sector from the training
department.

Recourse to the use of sophisticated technologies for training may justify the creation of a
dedicated section, again within the training department, to take over the whole subject in
close collaboration with the sections engaged on the design and implementation of train-
ing measures. In general, this section designs and produces training packages and man-
ages the distance training system.

In short, we could say that technology is making a significant impact on the forms of or-
ganisation of training, and that the main changes are tending to be in the following direc-
tions:

training is recognised as part of a company's strategic plan, for which there must be
agreement by management negotiated with the workers, and whose results must be
assessed;

the management of training must meet the criteria of effectiveness and efficiency, in
common with any other area in a concern. It must start with an analysis of the needs,
must be properly planned and must treat every worker as if he were a client;

new training management practitioners are emerging, who design and negotiate train-
ing policies and plans, or who impart or develop training as experts on a subject, or
again who persuade workers to learn on their own in the workplace or at home;

the size of a concern and the diversity of skills in each one are influencing the new
training procedures;

there is a growing need for training to be closer to the place of work;

technologies are paving the way to new forms of teaching and learning.
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6. RECOMMENDATIONS ON TRAINING AND
THE DEVELOPMENT OF SKILLS IN A
CONTEXT OF TECHNOLOGICAL CHANGE

The introduction of new information and communications technologies has highlighted the
importance of improvements to initial training in the development of basic skills for any
occupation.

The 'passport' for access to the information society can be said to be sound initial educa-
tion. The strongest barriers to entering this society are being encountered by the coun-
tries, social groups and individuals who lack such a foundation.

In addition to general education, the basic skills for working in an information technology
context as they ensue from the research are:

a sense of personal initiative and creativity, which are reinforced by education in
that it produces a climate of acceptance of new or diverging ideas and stimulates inde-
pendent thought;

social skills and above all the ability to work as a team. Schools and universities
should incorporate these into their teaching objectives, showing people how to co-
operate on problem-solving and on sharing their knowledge;

organisational skills and a system-wide view of organisations, for which the edu-
cational system should accept responsibility by promoting pupils' participation in group
activities in the school, organising games and sports for them with their fellow pupils
and placing the concepts imparted to them in the overall context;

fluidity in the spoken and written language. The more traditional function of basic
schooling in learning is to teach young people to express themselves and be familiar
with the main codes texts, numerical data, and images that are currently the raw
materials of the information society.

Education and training establishments have a central role to play in the development of
the basic competences needed for work in an information technology context. We would
refer to the general trends as they emerge from the national surveys as regards the levels
of education and the qualifications needed for finding work in the administrative and tele-
communications sectors:

the certificates obtained at the end of compulsory schooling are not a path to these
working sectors, since the entrepreneurial system regards the minimum educational
level for work in occupations in both the sectors to be upper secondary education.

a secondary education diploma and a qualification obtained in the vocational training
system, especially at higher level, are appropriate for access to various occupations in
the public service, commercial office and telecommunications sector, in the functional
areas of installation, management and technical support.

for access to most other occupations in the telecommunications sector a degree in en-
gineering or a university-level technical diploma is required.

43 56



The findings of the survey suggest that a set of criteria be adopted in a proper review of
study plans, to include:

academic knowledge not just technical knowledge but also familiarity with organi-
sation and management, as well as commercial knowledge in many cases;

vocational skills, in the sense of know-how as required by the production system;

ability to communicate;

ability to learn;

ability to innovate, and above all a positive attitude to change.

In constructing measures, the public education and training system should involve em-
ployers and give them a role in order to promote synergy to ensure that basic training is as
closely linked to continuing training as possible.

Updating and job retraining today constitute the main problem to be faced by those work-
ing in telecommunications. This problem is increasing in severity, since the sector makes
intensive use of technology and is going through a very rapid process of innovation that
rapidly renders existing knowledge obsolete.

Retraining in office work is slower but no less deep-rooted. New technologies are bringing
about considerable gains in productivity and call for a different way of working.

This scenario suggests that it would be advisable to back plans for technological innova-
tion by a social plan that is the outcome of an agreement with the workers. One funda-
mental element of that social plan must be training. The workers must participate con-
sciously in the change in the content of their work, coming to an agreement with
employers on the guarantees and future prospects. Arousing the awareness of workers
and their training are vital issues in any technological change, not just because this pre-
supposes the mobilisation of new knowledge and skills but also because it implies certain
new values: the central role of the individual, the importance of co-operation, la sense of
personal initiative.

The 'social plan' must include the set of new values and guarantees. The national surveys
have highlighted the following new values:

information represents wealth for the enterprise and wealth for the worker;

communication, dialogue, participation, co-operation and the contribution of ideas to
the enterprise's activities are vital factors;

everyone, including management, must learn from others; we all have something to
teach;

continuing training is an inherent part of work; working tools (information and commu-
nications technologies) are also tools for training.
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The guarantees incorporated into the social plan must include the following:

every new working method or tool must be accompanied by appropriate training;

people whose jobs disappear due to technological innovation must be offered the op-
portunity to transfer to new jobs through the acquisition of the new skills demanded;

there must be support measures to those seeking another job inside or outside the
enterprise;

there must be guaranteed participation in the conversion of work structures;

policies must be developed for the management of competences over the medium and
long term, to ensure that changes can be made without risk to the enterprise and its
workforce.

These values and guarantees also call for changes in the objectives and content of train-
ing. The new training objectives in a context in which information and communications
technologies are in general use must, therefore, be directed towards the continuous
stimulation of interest and the ability to learn, learning how to cope with new jobs, how to
use the new technologies as working and training tools, develop an enterprise culture in all
workers, develop social and communication skills, provide scope for written communica-
tion, anticipate and promote retraining, especially for personnel having a lower level of
cultural and educational background, and supporting the training role of executives and
managers.

The new content of continuing training reflects these objectives, together with the more
technical objectives reported by enterprises as key skills for the near future:

the adoption of new computerised and networked instruments;

the development of oral and written communication techniques;

an enterprise culture: production, communication, quality, focusing on the client, etc.

the development of managerial abilities with all the various specialist skills;

a knowledge of new products and services;

marketing, commerce and selling techniques;

integration of business and commercial management studies in technical curricula;

provision of training in technology to commercial students;

foreign languages (which are generally left to self-training);

updating and further training on practical issues in the various technical, commercial
and administrative specialisms.

This is by no means an exhaustive list of the enormous variety of the new contents of
training, but it does indicate the direction in which competences are evolving.

It should be pointed out that on occasions the provision of training includes subjects linked
with sociology and psychology which might appear to have little to do with the goals of the
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enterprise, but which will strengthen the polyvalence of training or improve adaptability,
one of the skills in most demand.

Information and communications technologies offer an opportunity to use new strategies
and instruments for training. Some of their main advantages as training instruments are
that they:

can be used to store, process and transmit a volume of information that would have
been unimaginable using the conventional paperwork;

facilitate self-training, leading to interactive, synchronised and distance learning so that
a worker can chose the time, place and pace of training;

be the same tools as customarily used in administrative and telecommunications work;

permit unlimited access to technical information stored in databases;

make it possible to combine voice, images and texts, facilitating the assimilation of new
knowledge;

facilitate the individualisation of training.

Considering the potential of technologies as a means of training, a set of innovatory prac-
tices is recommended, such as those employed by some of the organisations surveyed.
The practices may be summarised as follows:

1. Every worker may conduct most of his training at his place of work.

For this to be an effective system, it is important for:

the computer and communications systems at the place of work to be usable for train-
ing in the form of CD-ROM, courses that can be accessed by the company network
specific applications installed on PCs, etc.;

co-learning methods to be placed on a formal footing: colleagues should help each
other to learn;

the group leader or manager to assume the role of trainer as part of his responsibili-
ties;

there to be resources outside the workgroup to which it can turn when there is a need
for experts, tutors or multimedia resources.

the training acquired to be recognised by the employer;

scope to-be allowed for short-term training, to be managed from one's own worksta-
tion.

2. Many of the existing resources now in hard copy will have to be converted into multi-
media resources.

To this end, multimedia resource centres have to be developed, serving both their own
enterprise and a group of different enterprises in the same sector. The resource cen-
tres will continue to rely on books and hard copy for some time, but thought should be
given to the creation of CD-ROMs, interactive videos and the use of videoconferenc-
ing, electronic mail, group software, etc. The company's network should facilitate ac-
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cess to these resources in the workplace or a worker's own home if he prefers. The
costs arising from the use of those resources (telephone, post, etc.) should be borne
by the employer. Resource centres must be able to rely on certain trainers and lead-
ers to facilitate and propagate knowledge and provide support in its use.

3. The role of the professional trainer and the tutor will remain vital, but will made new
demands:

the designer of multimedia materials for training will acquire an important role;

the trainer entrusted with the implementation of courses must be able to develop both
classroom and distance training. The technology available (videoconferencing, group-
ware, e-mail) will make it possible for all training methods to be used in real time;

the tele-tutor will become an important practitioner. He will develop his work both on
the network and in face-to-face contact. His work will be both batched and synchro-
nous, since this is made possible by networking technology;

experts inside and outside the enterprise who take on the trainer's task for a temporary
period must be made familiar with the use of on-line technologies

4. Training centres will have a broader mission. Their main terms of reference may be to:

organise classroom or distance courses that would be difficult to arrange in the work-
place: lengthy courses, those directed towards changing attitudes rather than providing
information, courses for workers in various fields of work whose job requires them to
be mobile;

serve as the basis for distance tutoring operations;

host and manage multimedia resource centres;

serve as the meeting place and forum for the pooling of experience by professionals;

train the trainers;

design multimedia materials for training;

offer space to enterprises or groups wanting to publicise new training products, serv-
ices or methods.

In concluding this chapter, it could be said that training is increasingly becoming a strate-
gic element in the process of technological change in organisations. The new information
and communications technologies are formidable tools in the service of training in and the
development of vocational competences. They are not, however, an end in themselves.
The key factor is the organisation's culture, which must be shared by all its members.
Training must also be used as a preparation for successfully mastering technological in-
novation.

47 6a



7. BIBLIOGRAPHY

Ader M. (1996) Management collectif de l'information, INSEP EDITIONS. Paris.

Sundry authors. (1996) Telecomunicaciones 1996, Tendencias. FUNDESCO. Madrid.

Sundry authors. (1996) Internet. L'extase et l'effroi. Le Monde Diplomatique. Hors-Serie.

October 1996.

Baudouin P. (1997) European Survey of Information Society: Case study: France. Etudes
IDATE. Montpellier

Beniger J.R. (1996) Le origini della societa dell'informazione. Utet. -Turin.

Bref CEREQ n° 109 (May 1995) e n° 129 (March 1997). Montpellier.

Bueno Campos E., Rodriguez Anton J.M. (1995) La banca del futuro. Un desafio para

el ano 2000. Ediciones Piramide. Madrid.

Butera F. (1992) L'orologio e l'organismo. II cambiamento organizzativo nella grande im-

presa in Italia. F. Angeli. Milan.

Cannon-Bowers S.A. and others (1995) Defining competencies and establishing team
training requirements, in Guzzo R.A., Salas E. Team effectiveness and decision-making in

organizations. Jossey-Bass Publishers. S. Francisco.

Ciborra C. (1996) Lavorare assieme. Tecnologie dell'informazione e teamwork nelle

grandi organizzazioni. ETASLIBRI. Milan.

Colini D., Mantaguti L. (1993) Cambiamento organizzativo e formazione. F. Angeli. Mi-

lan

Corinno U., Napolitano L. (1994) La formazione orientata al gruppo di lavoro. F. Angeli.

Milan.

Davenport T.H. (1996) L'innovazione dei processi: riprogettare it lavoro attraverso
l'information technology F. Angeli. Milan.

D'Orazio A., Zanpei A. (1993) L'industria europea delle telecomunicazioni. F. Angeli. Mi-

lan.

FYCSA (1996) Estudio de necesidades de formaciOn. Sector Asegurador y Mutuas de

Accidentes de Trabajo. Madrid.

FYCSA (1996) Estudio para el desarrollo del Plan Estrategico de Formaci6n en el Corre-

dor del Henares. 2 volumi: Sector Metal y Sector Quimico. Madrid.

Gates B. (1997) La route du futur. Robert Laffont. Paris.

Hills M. (1997) Intranet para groupware. Anaya Multimedia. Madrid.

Hollingshead A.B., Mc Grath J.E. (1995) 'Computer assisted groups: a critical review of

the empirical research' in Guzzo R.A., Salas E., Team effectiveness and decision-making

in organizations. Jossey-Bass Publishers. S. Francisco.

Institute para la Formacion. Comunidad de Madrid (1997) FormaciOn y Nuevas Tec-

nologias en TelecomunicaciOn. Madrid.

49
61.



ISFOL (1993) Competenze trasversali e comportamento organizzativo. Le abilita di base
per it lavoro che cambia. F. Angeli. Milan.

ISFOL (1996) Apprendimento continuo e formazione. Contributi sulle dimensioni organiz-
zative, sociali e tecnologiche dell'apprendimento. F. Angeli. Milan.

Laffitte P. (Senatore) (1997) Rapport sur la France et la Societe de ('Information. Un cri
d'alarme et une croisade necessaire (3 vol). Office Parlamentaire d'Evaluation des Ch6ix
Scientifiques et Tecnologiques (7 February 1997). Editions Assemblee Nationale. Senat.
Paris.

IDATE letters. Various issues (1997) http://www.idate.fr

Levy P. (1997) L'intelligence collective. Pour une anthropologie du cyberespace. La De-
couverte (Poche). Paris.

Liaroutzos 0., Meriot S-A. (1996) Evolution des métiers du terciaire administratif et reno-
vation de la filiere professionelle de formation. CEREQ. FOUCHER. Paris.

Lope Pena A. (1996) InnovaciOn tecnologica y cualificaciOn. Consejo Economic° y Social.
Madrid.

Mansell R. (1996) Le telecomunicazioni che cambiano. Utet. Turin.

MAP (1996) Consejo Superior de Informatica, Memoria 1995. Ministerio de Administracio-
nes PCiblicas (MAP). Madrid.

MAP (1996) La informatica en la Administracion del Estado, Informe REINA-95. Ministerio
de Administraciones Publicas. Madrid.

Matte lart A. (1996) Les enjeux de Ia globalization des reseaux. Le Monde Diplomatique.
Hors-Serie. October 1996.

Monforte Manfredo (1995) Sistemas de informacion para la direccion. Ediciones
Piramide. Madrid.

Morley Ch. (1996) Gestion d'un projet systerne d'information. Masson. Paris.

Negroponte N. (1996) El mundo digital. Ediciones B. Barcelona.

ONISEP (1995) Liste des diplornes de l'enseignement technologique et professionnel.
Ministere de l'Education Nationale. Ministere de l'Enseignement Superieur et de Ia Re-
cherche. Paris.

Prieto F., Zornoza A.M., Peiro J.M. (1997) Nuevas Tecnologias de la Informacion en la
Empresa. Una perspectiva psicosocial. Piramide. Madrid.

Reix R. (1995) Systemes d'information et management des organisations. Librairie
Vuibert. Paris.

Roquet P. (1995) La creation de l'Ecole Nouvelle des lngenieurs en Communication
(ENIC). Une nouvelle formation d'ingenieur (NFI). LASTRE-LAST CEREQ. Marseilles.

Saadoun M. (1996) El proyecto groupware. Eyrolles Ediciones GestiOn 2000, S.A. Bar-
celona. 62

50



Sbrana M., Torre C. (1996) Conoscenza e gestione del capitale umano: la learning or-
ganization. F. Angeli, Milan.

Schiller D. (1996) Les marchands du 'Village global' Le Monde Diplomatique. Hors-Serie.
Ottobre 1996.

Senge P.M. (1997) La quinta disciplina. El arte y la practica de la organizacion abierta al
aprendizaje. Granica. Barcelona.

Sproull L., Kies ler S. (1991) Connections. New ways of working in the networked organi-
zation. The MIT Press. Massachusetts.

Starkey K. (Editor) (1996) How organizations learn. International Thomson Business
Press. London.

Torrisi S. (1997) Economia dell'innovazione e settori basati sulle conoscenze: it caso del
software e dei servizi informatici. F. Angeli. Milan.

Zanpei A. (1991) Complessita e crescita esterna nell'industria delle telecomunicazioni. F.
Angeli. Milan.



8. ANNEX: CASE STUDIES

FRANCE

Human resources and relations department

Insurance company

Human resources division

Financial company

Training development department

Telecommunications company

Marketing and strategic development

Telecommunications company

SPAIN

Training and consultancy service

Telecommunications company

Technical department

Public service authority

Training centre

Telephone group company

Directorate of information technologies and communications

Telecommunications company

Directorate of training and selection

Telecommunications company

International programmes and research unit

University

General management

Bank
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ITALY

Directorate of information systems

Telecommunications company

Directorate of human resources and, organisation

Space industry company

Directorate of human resources

Food industry company

Administrative and management auditing department

Telecommunications industry company

Corporate personnel department

Telecommunications industry company

Information systems section

Telematics industry company

Administrative and management auditing department

Telecommunications industry company
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